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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electronic element of high efficiency 

and long life by comprising an organic layer having a luminescent layer 

between a hole injection electrode and an electron injection electrode, an 

inorganic insulating electron transporting layer between the luminescent 

layer and the electron injection electrode, a hole injection transporting 

layer between the luminescent layer and the hole injection electrode, and 

an organic electron injection layer between an inorganic insulating 

electron transporting layer and the electron injection electrode. 

SOLUTION: An organic EL element is formed by successively laminating a 

substrate 1, a hole injection electrode 2, a hole injection transporting 

layer 3, a luminescent layer 4, an inorganic electron transporting layer of 

high resistance 5, an electron injection layer 6, and an electron injection 

electrode 7, and connecting a driving power source E between the hole 

injection electrode 2 and the electron injection electrode 7 for adjustment 

of color tone of the luminescent color, and multicolorization. By mounting 

the inorganic hole injection transporting layer, the heat resistance and 

the weather resistance can be improved, and the life of the element can be 

elongated. By using the inexpensive and easily available inorganci 

material, the EL element can be easily manufactured with the low cost. The 

connetability with an electrode can be also improved, and the generation of 

leaked current and dark spot can be prevented. 
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1 

[«#mj ^-TiQ.xmmtm^&xmmt. 
«©^aA®£*rf s^els^. 

[1***2] ME*tS«fei»tt«^liiiiS(i. 
A. K^hU-^A. *S«fcU®ft-trv"?A)4^a*?$n 

* i as 2 ««±©*fl:«***"r*ii** i ~ 7 

UT. 

: 8 0~9 9 mol%. 
: 1 — 2 0 mo\% 

##t i * fca 2 <D^mE l j^p. 

0. l~2niT**»*fll~3©^ma>©*r«EL 

5 <t 1 fcic*-;P£j»iiT3fea6©af ffi/ix 
**S&©*«*-*aA«2!JlT*-51l3i&H 1 ~ 4 © 

[«#«6] HuI2iIJSSx©SE^^-;i/aA^iSl«, 
tmrnWl-l x 1 0" Q • cmT*-5»*]S5©^t8E 

£U Cl©£fifc#£ (S i,..Ge.) 0,i:^U^i# 
O^x^l. 

1. 7^y^2. 2 

tt*Rft4. 5feVBLk©fcJifcJ:tf/'*fcttfc 
&{(:«. ^-fftftfcitfSISfcti© 

i »bu:**#t.5iii*jb 5-7 ©urn*® 

*«EL3i^. 

[W#JI9] ilie&JBte. Au, Cu, Fe, Ni. 
Ru, Sn, Cr, Ir, Nb, Pt, W, Mo, T 
a, Pd*3j;tfCo©tvffta>lfflEt±T&'5i&#jg8 

[11*510] WC*JB*J«kDf/*fett*M©Kft 
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». DMttt. aft*. *<<fcttfcJ:tf»fl:ttC!>£:MI 
fi. 0. 2~4 0 mol%T&-5fif*Jl8££te9©W$ 

in** 1 1 ] ttEK«tto*«*-;uaAMiajio 

JKffW. 0. 2- 1 0 0nBT*-5»*Jg5~l 0©li1" 
n*»0#«ELJPP. 

[i»*js 1 2 ] fiie*-;paA$s^i««s«ii*gi^tt^ 
v'j 3>jo c tc;/sfeny;i/T-^A©Kftt) 

10 U 

(S i,..Ge.) 0,«i:*Lfei:# 
O^x^l 

1. 7£y£l. 9 9 

T**«*fll~4 0^rnd»C!>*«EL«^. 

1 3 ] safa*««6&te*-;i'aA«iMJi©iii 

JPtt. 0. 1-3diT**H«S1 2 0tiEL*f . 
[&9!©i¥»lfciK«] 
[0 0 0 1] 

20 i%wo)®?z>&mftm #«sel 

hP;i/S*«yfe>X) SmcWU pL<te, #«ft^ 
^©SBtll^SBPJDUTJtSttHl-r-SJR^fCfflV^n 

[0 0 0 2] 

[fi£*©8ffi] WtKELfc^tt, #5;*±K:*ffi«T* 

ITO«OiflMS*J«L. ^©±IC#«S75>^© 

30 titfA 1 q3 #*»6ft*W*«3tJi*SMiU. $6 
IC, MgAgfc£0tt*Hft©/h3ir»*«*H?j*U S 

[0 0 0 3] dft*Tfc«tt3ttT^4*^*iS£LT 

[0 0 0 4] 2 LTtt. ^-^ffiAmst 

«^ttA««©imc*-jmaMit5B*Ji*»»j«s*ifc 

[0 0 0 5] 02*3=tu:EI3tr, *«EL**<&ft*tt 

sa«@ 1 2 tm^&xmm 1 3 omc*«Mt^i*iT* 

50 ©«£. ftftfll 5tt. «?MSJ|CDtttt<bJK&UT^ 



( 3 

3 

5. 

[0 0 0 6] S3T*«, S£l l±lCKJt6tlfc*-* 
aAm® 1 2 1 3©|Hlfc:*r«IMfc£ttT* 

**-;nnaB 1 4 tig^s i 5 tm^mmm 1 6*»« 

[0 0 0 7] ^ne^WELSTFlCfclvrH. #fflL 

K8«c*-;MSA««i. 

Hara»c^*-y*£tt*-r<. ««£©gi 

»ttCtPW*«**. irtMHlomLED. 
[0 0 0 83 (EL) «#W«SfCcfc 

#©$»£"&£)! UTfffcft*. *-©-0!li:bTte. G 

aP*j:tfPMw«ii m-vm*mftzmm£?z%% 
mr-ptf&z. cfts©*^u. «i*ws.oj£*6ia 

5. *UT, C©«fc5fcitttMl s *#©fc^Tt>ZnSjit 

£.CZZ.fV$>*t4$%.t>tlZ. 30 
[0 0 0 9] £©J:3&fflH**ft>*fc»K:, 

5. C©±5ftfcWtt, tttt)S2 6 3 6 3 4 1 #M 
¥2-139893 #ftfB. 4*W¥ 2-207488*1 
ft*. #M¥6 - 1 1 9 9 7 3*a*Tl*W3*rO>* 

[0010] 40 
[0 0 11] 

(i) *-;uaAmsi:m^aAmffii:, cnswm 
«mc*ft<tt>383tJiswr***Jii**L. me 
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a-A*«Ji**u c©sttMett£tt?Mj£ji£tt?& 

(2) i»E*t*iie»tt* ; Pi&&itt. ±B5c^tLTK 

A. BftU^A, &{UI/fc:->*9A, Kfcrt'J^A. K 

*fctt2«»±0»ft*(|**«r*±E (1) ~ (7) 
(D^m^O#t|EL^. 

(3) M&mmjm&m?mxkm\t, *m&&»#± 

: 8 0-9 9 ml 96, 
ftJEJW : 1-20 ml* 

**t*±e d) (2) ©#«ELjH t . 

(4) ttE««tt«tttt?liaff<!)KJPa. 0.1- 
2niT**±E (1) - (3) ©^m*»©#«EL* 

(5) me^-jpaAtiiSJitt. «-?*:/ny*-r4 
ft©»«*-;MfcA»awT**±B (i) ~ (4) © 

(6) ittE*«afto«i«*-;i.aA*sstt. set* 

*U-1 X 1 0" Q -ciT**±E (5) Z>#®ELm 

(7) wE*iaa[©««*-^ffiA*s»tt. 

,fctf/*fctt**©afl:*. jRft«, y-fft* 

*fctt (6) ©tiELff. 
[0 0 12] (8) ttE*»St©llt**-;M*AMJ2£ 
UK. ->U3>i3j;y:/s^«y;UT-^A©Kfk#)$ 
±*»tl. C©£fiK#£ (S i,.,Ge.) 0,i:SL 
fci* 

0£x£l. 

1. 7^y^2. 2 

T*0, SSIC, tt»W&4. 5eV#±©£JBiiJ:tf/ 
I«OV>fn* 1 IK±mt5±E .( 5 ) ~ 

(7) ©nm*©*«EL**. 

(9) WE^JStt, Au, Cu. Fe. Ni. Ru, 
Sn, C r, Ir, Nb, Pt, W, Mo, Ta, Pd 
£J:tfCoetvrn*lflSjUhT&*±E (8) 
EL3H 1 . 

(10) WEaJ«fc.fctf/'*fctt£JB©Kfl:1*. «ffc 
tt. ttflstt. ir-ffl:«*J:CHM:*0**«tt. a. 2 

-40 moI%T*-5±E (8) £1t\i (9) ©fTWKl. 

(id mmMmi<Dmm*-)i&A8>mMnmi* 

it, 0. 2~ 1 0 0nmT£-5±e (5) - (10) ©l> 
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d2) mm*-)i&Ammmtem®&u&*-)\>& 

ligfriL. £j>£#©¥*m6££. (S i,..Ge.) O, 
0<x< 1 

1. 7£y£l. 9 9 

T*-2>±ie (i) ~ (4) ©t>-rn^©*r$EL3H% 
d3) mmm®mmtii*-)\<&Ammm<Dmm\t. 

0. l~3nmT-$>-5±E (1 2) ©tlELf?. 10 
[0 0 13] 

[^©#06©^.] *^HJC7)W«8EL^H. 
©&«&8ltttt7 ttiitJi <h tt^ £ AttH £: © M mm 

[ooi4] m^aAms*mw:. <£ttWfSc©ftH# 

$f£L<. K; Li. Na. Mg. La. C 

e. Ca. Sr. Ba. Al. Ag. In, Sn. Z 20 
n. Z r ^O^mjimm^ ££te££tt£[6]±£-a--5 
felfcK^n 2 3 )&#©£££. 

£nS©BSMfc&#£^3£<!:aWi:L^. L 

1. Na. K. Rb. C s&t'OTMU^lCifli 

Mg (Ag : 0. 1~5 0at%) . A 1 • L i (Li: 

0. 01-1 2at%) . In-Mg (Mg : 5 0~8 0 
at%) , A 1 • C a (C a : 0. 01-2 0at%) «8W 

mm. *ni><D2mm&-t<D£mBmtfm\,^tiz><, 30 
[0015] m^&xmm»m<Dm^\t. it^aA£+ 

#fT;l£-£eU:©/¥££-fntf&<. 0. lnraJJU, 
$?£L<fi0. 5nm£U:, ft\Z InnKUitttUiJ:^. 

~5 0 OnmSS-tm^i^. m^ffiA«S©±(C«. 

[0 0 16] *tS&«g©J¥£te. «^aA^^*5tffi 

1. 7K^^*s^«w«a^!«©iiA&i»±-r^fc 

±. SSiCtil 0 0nm.&(±. ftl;: 1 0 0~5 0 Onm©® 40 
«ftIiO«tti«t»TB«t<i!i:«. m 

[0 0 17] fifg&Sffitt, M*^b1i--5.«^aASS© 
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[0 0 18] *mA«S£llM&««£*0M*-fc£fc<& 
SStLtlt ttCMRtaftVi««. il#5 0~5 0 Onm 

[0 0 19] *-^SA«^ 

<. tt»M&4. 5eV~5. 5eVO«Hii»*Llr». A 
SF-^tfc-f^A (I TO) . ffij&K 
-TBMt'f >SV>A (IZO) . IftOvfi (In 
.O, ) . BHfcXX (SnO, ) (Zn 

o) mvrn**iiMtfcUfct>©aw*u>. -ns 
® arc* \z*<n\mmmi&fS.fr <=> ^'>U^s L T HT t> «fc 

V>„ In, O, iCttTSSnO, ©*g£itfi. 1~2 0 
wt%. 36IC«5~1 2wt*j&<#£L-V>. it, IZO 
TO In, O, (C^-r^Z nO©fi£Jttt. 12 

~3 2wt%gan?&3. 

[0 0 2 0] #-;M£A«lftt. ttSHftSMSEf-Sfc 
«&. 8£->U3> (S iO, ) €£ffLTV»Tt>J;V». 
Kft->'J3> (SiO, ) ©SW*tt, iToca-rs 
S iO, ©molitTO. 5~ 1 0 %gg##£LH. S 

iO, £tC«fcD. ITO©tt*MR*<** 

[0 0 2 1] ft&*DHJTtt®«Itt. 
3*4 0 0-7 0 Onm. fttC&fgftTtlCttTSftiii®* 
^5 0%^±. £SlCti8 0%£U:. #|-9 0%K±T* 
i&5utAWSLK 2Sil**«tt<fcO-f€f-5<!:. 383t 

[0 0 2 2] m&©P£te. 5 0~5 0 Onm, ^tC5 0 
-3 0 0M©teffia<#£U>. -f-©±liBtt4*C*l 

[0 0 2 3] *38W©*«EL3lH 1 tt. ±E*3t«t. 
H^ftAHS (£««) tOMt. #«l£*rLT*U« 

[0 0 2 4] £©<£?(;:. &tt*mri>&ft&ftittf&ft& 
H^iSjiJf c tT, Mttffiom * 'J -v H 

<t. *l#8(Dtt4^ U y F t*flfttfeoftt«E L 

•^ttAHaiBtO^STWtttt^^b. HOWS!} 
Kft*. it. SE*©W«8tt^aAS^WT^^-Pi:|51 

•**ntt±©wt*«#6n, Lj6»t>. BSRtt. §m«: 

©T. «ifi*«*at«:0. Sii^T. F5-(S^T5 1 It'- 
[0 0 2 5] Mllftfttt«7<liilJ|». »*«*'■■, -->.1i 
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[0 0 2 6] *WSm&l?li&JI*. ±12 

[0 0 2 7] *«IUM£a?tfc&aii. UT® 10 

fc'J*2A (L i j O) . mt)V\LV^h. (Rb.O) , 
SHt^'J^A (K.O) . »fltf-MJ*A (Na.O) . 
gKfcir->?A (Cs.O) . «fl2* hn>?»>A (S r 
O) . »flsT^*s/^A (MgO) . *±tflifl:*;p-> 
•>a (cap) ©i«*fctt2«fiu**#r*. 

IHMbU^A (L i j O) ©JlBT$TiL<. 20 
IC^M^Oh (Rb.O) . *l>T»ft*'J9A (K 
,0) . isitfgtffcy HJ^A (Na.O) *WSU>. 

i»flyHfS*>A©«fr!&*4 0 w>lX£U:. ^iC 5 0 m 

[0 0 2 8] (£a&atta?ti&&tt. fffcKtt** 
»il/T*ft->U3> (Sift) , *J:tf/*fcH« 

{ty^T-^A (Geo,) s^ar*. cm^tt^-r 

n*»-**ffl^Tt»J:V»L. Pf*£flaixTafr>T<bJ: 30 

[0 0 2 9] ±E©#«fl:«tt. a*. fc#»H«)*aJ& 
(stoichiometric composition) tft-sT^S* 1 . £tt 

*>5#4>aaU IMfc¥aaWffiJ« (non-stoichiometr 

y) £fcoTV>Tfc«fcH. 

[0030] *aa®a&aatta?M&au:. 

ff*U<tt±e*a*«»**£*fl'K:*tl,T. SrO, 
MgO. CaO. L i,0. Rb.O. K.O. Na,0, 
C s.O, SiO,. GeO,Ka*LT. 
±fi£#: 8 0-9 9 mol%. <fc9$F$L<(i9 0-9 5 40 
mol%. 

$5£5H: 1-2 0 mol%. <fc9$F$L<te 5~10 
mol%. 

aar*. 

[0031] MwewnTiijSJioiui&UTa. » 

ib<«0. l~2nm. .kOJfSKttO. 3~0. 8 
nmT$.5. !|^Aa^Cin e fcOaE<Tt>©<T ! fo. tt 

[0032] amuHMTtftaacii. at. so 
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fcl/T. HWy^ifXCffll^Ne, Ar. Kr, 

[0 0 3 3] ft*. aa£ftaa?tt&a££<Z>¥J£a 
tLTCOJ^ft&SfcT&fttf. J^— Tft<Tt>«t<. 

it*£Aeax4E*a*'«a&& LTt>«tn. 
[0034] mmmk&nrmmtt* a». #aa« 
a-e&s. 

[0 0 3 5] ±IBO««*6i!ttttt^li2llOSii^fil<!: 
LTtt. XAty^tt-. *att&£©a«0ftS«*fctt 

£7z7.rtv?\z-rzz\tT. -s-n-enw^-y-y mc$? 
[0036] *aittMa?iiaa*;i/t7jr&Ta& 

7>ny9n<D7>ny9137><D&3\** 0. 1 

y*SBK:ttasn**«tt;tf*, M^tfAr, Ne. 
Xe, KrW«fflTt?.. *jfc, ^Blc^ON, Srffl 

^tfXlCiD^O, £1-9 9%S«g^bTS^ttX/'? 

[0 0 3 7] 7>rty9mtLT\iRFnm&mi>->ft&m 

0. 1-lOW/cm* ©*6H*W*U<. J&KU-Mi 
0. 5 — 1 Onm/min . 1 — 5nm/min ©am***? 

[0 0 3 8] ^ttB#©S«SStUTtt. M (2 5 

■c) ~i 5 otaaT**. 

[0 0 3 9] Sfc, *Ba«>*«EL*-?tt. 

^aAisa-rs. 

[0 0 4 0] #«jtf»*»6ft*a^ttAaictt. 
[0041] aatttaa^aAaw:. mj* (8-* 

TJUSX^A (Al q3 ) «?©8-*/'J 

/-**fcttt«)Bi»#*Btt^tr**aaaa*ja; 
euy>si#. tfu s 5»bb*. */* 

■*U>B*a, y7i-M;>S#ft:, -hosjev 

)M- u >Ra«a v » * c t * . 
[0042] Vf^WkM\a&tM*mtolzh;>*:h 

[0043] ^mom^&Amom^it. »i:*bi3»i 



9 

~5 0 0nmgft. #IC 1 0~3 0 OMitf 5 
[0 0 4 4] ^35c<tt>583t«ffilCH4r* 
©«JM»>Sfc«. 

[0 0 4 5] 563tltt. (IE5L) ££#«?©£ 

AUffi. ^n6©|g?i£$&> *-;U£*f©SIS£lc<fc 

t*-J^§I*OA'7 >x=k < &X • Ifi&Tft C blfi 

[0 0 4 6] ^7tS©^$tt. fcCIHRSnSfcraTtt 
fc<. iS#5~5 0 0nm 

8ft. #tC 1 0~3 0 On«fr*rt*«ff*Ll». 

[0 0 4 7] *« EL *?©«*■ Ktt. f?7ftl&£*r 

l*ttWt LTtt. W*tf, #S?BS6 3-2 64 6 9 

uk>, xyy;wRfi**©<fc£*a>sa*? 

<*n-54>ft< it) 6*1*. HJX (8 

-*/'jy7h) 7^5^^AH0 8-+/uy-;i/i 
««mt(fen«. $6ic«. 4*8¥8-i 2eoo*& 

8 (#B¥6- 1 1 0 5 6 9f) HiB«CD7x-;P7> 
h7-fc>»g#, #PB¥8 - 1 2 9 6 9*&« (4#K¥ 
6- 1 1 4 4 5 6t) lCte«Oxh77'J-^Xx>^ 

[0 0 4 8] *n§frcfgft*<^ii&fc*x htis 

L-T©88a«#*L-H. C©J:3fc«fc©«3fcliCiHt 
*ft^*O**«tt0. 0 1~10#«%. $6I*« 
0. l<v5#*XT*5i:i««ff*Lt>. 
>£TttO. 0 1--2 0fMlX8*Wf*U». 
8Rta*^fc-frT«ffl-r*itK:J:oT. *X 

[0 0 4 9] *X hfjfttLTtt. */'J/5h»#*« 
«F£L<. S6Ktt8-*/ 'J 

47JRr^AmtLTIi #19836 3-2 6 4 6 9 

2 -ft, #B!¥ 3-2 5 5 1 9 0^, #IS¥ 5-7 0 7 3 

3 #. 5-258859^. ftfflW- 6-2158 
7 4#<f»CBB*SnTl»*t>©**tf 5^t**T*«. 

[0 0 5 0] ftttWCtt. *r. HJX (8-*/'j; 

7;u5zi^a. fx (8-*yjy7M ?n 

->£A. fx K>!/(f] £ 
SO. fX (2-/fJb-8- + /U/7M 7^5X9 
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A**->h\ hUX (8-*/'J/5h) -f>v r 7A. 
HJX (5 -/?;!/-8 - + / h) 7^5r.£ 
A. S-^/'J/^HJ^A. HJX (5 -f?00- 
8-*/'J/7h) tf'J^A. fX (5-y-an-8- 
*yuy7h) Mv"?A. 5, 7 -v 5 ;* CUP- 8-* 

yj/7h7;R^A, h'Jx (5, 7->7Dt- 

8-tKD + y+/'J/7h) 7JPi^A. #'J [S 

a (ID -fx (8-bHD+-/-5-+;u-w * 
10 [0 0 5 1] tft. 8-*yu/-;u*fctt-t©RW# 

©«*WCfi©Efi: ; F$#-rS7;U5r.^A^T*oT 
fej;<, ^©ici^fcWtLTfi. fx (2-^^;i/- 
8-tyjy7h) (7i;7h) 7;i/5r^A(iii) 
. fx (2-^5 1 ;i/-8-+yjy7h) 

^^/7h) 7^5r.^A(IIl) . fX (2-/5SN/- 
8-*/'J/5H W^-?l^77h) 7JUS^'7A 
(III) . fX (2-^fJP-8- + ;U/7h) (A7 
-ZWJvY) 7)V5.-7M\U) . fX (2-/3MU 
-8-*/U/7h) (tJPh-7i^7i/7h) 
20 7^5X^A(III) . fx (2-/f;i-8- + /'jy 
yb) W?-7i^7i/7H 7)V5X^A(II 

I) . fX (2-/^-8- + /U/7h) W7- 
7i^7i/7 M 7;PSr.^A(III) , fX (2- 
^fJk8-+/'j;7M (2, 3-y^f^7iy 
7M 7JPSr: , 7A(III) , fX <2-;*^-8-* 
/'J/7h) (2, 6-i/7f^7i/7h) 7JI/S- 
^A(III) . fX (2-/f^-8-+/'J/7H 

(3, 4-y^^7x/7h) 7;P5n^A(HI) . 
fX (2-*t^-8-*/'J/7 b) (3, 5-/7 
30 W7I/7M 7^5^^A(III) . fX (2-*? 
^-8-^y'J/7h) (3. 5-v-tert-y^;PX 
x/5h) 7^5nC7A(III) . fX 

- + (2, 6-y7irf7i77M 7 
^5X-?A(III) . fX (2-*?Jl/-8-4VJ/7 
b) (2, 4, 6-hU7irjl,7i7 7M 7)15.- 
^A(III) . fX (2-/^-8- + 7'J7 7h) 

(2, 3, 6-HJ/fil/7i/7F) 7JVS-7MI 

II) . fX (2-^f;H8- + /'J/7h) (2, 

3. 5, 6-fh7/Wi/7 h) 7)lS.-OM\ 
40 II) , fx (2-^^;U-8-*yj/7h) (1— 
7f-7h) 7)lS.-<y&(lU) . fX (2-/3MU-8 

- + /'J/7M (2-t7h7h) 7;P5-^A(II 
I) , fX (2. 4-3>**W-8-*y'J/?h> 

(«h-7izf7i;7h) 7;i/5-r7A(m) . 

fX (2, 4-y>ff-8- + 7'J77M (A7- 
7irjl/7i77M 7^5^A(III) . fX (2. 
4-y/W-8-*/U/7h) {*5>-7x.-)l7 
3L/yb) 7JI/$r.'7A(III) . fX (2, 4 - 
;i/-8-*/'J/5H (3, 5-y/^7x/7 
50 b) 7JU$^*A(III) , fX (2, 4-->**^;U-8 
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(3, 5-^-tert-^;U7x/5 
M 7JPSX7A(in) . k'X (2-*^-4-X^ 
;p-8-*/'J/7h) (A7-?l/'/7h) 7)15.- 
7A(III) . k'X (2-/3MU-4-* h*->-8- + 

y ] j /y h) (A7-7i^7i;5h) 7^5-7 

A(III) . fx (2-/tMP-5-->7/-8-*/'J 
75 h) (*)l>h-{7\s>/7h) 7;i/SX7A(III) . 
fX (2 -7^-6- h*)7)V*U 
•J/7h) (2-t7l<7l>) 7;i-3X7A(III) 

10 

[0 0 5 2] fx (2-*tMI/-8-*/'J 

7^5x7A(III) -y-^-^y-fx (2- 
/^-s-^yu/^h) 7;i/5n^A(ni) . fx 

(2, 4->7W-8- + yU/7h) 7;i^x7A 
(III) -«-^-*V-fX (2, 4-v*7^-8-* 
/U/7h) 7;PSx7A(III) . fx (4-x^- 
2-/tS»1>-8-*/ V/7 h) 7;i^xl7A(III) - 

tf-**y-fx (4-xf-;i/-2-^5 1 ;i/-8-*y 

'J/?K) 7;PSX7A(HI) . fX (2-*?;t>-4 
-/h + y^/U/^h) 7^5X^A(III) -a-* 20 
*V-fX (2-^^-4-^ h + ->+yiJ77K) 
7^5X^7A(III) . fX (5-y7/-2-^fJP- 

8-^yu/7H) 7;p = x^a(iii) -«-**y- 

fX (5-->7/-2-*3\»I.-8- + /U/7h) 7 
;i/ = x7A(III) , fX (2-*5\H'-5- h>) x;m- 
□ *tMU-8-*/J ;?h) 7^SX<7A(III) 
-**y-f*X {2-*^)\,-5-Yi)7)V*n*?-)V 
7;i/5x^A(III) §T*ott) 

[0 0 5 3] lOS^O^HSiHtUTIt 4£M¥8 30 
- 1 2 6 0 0 6 - 1 1 0 5 6 9 IClB 

f ®7irj|.7> h 7t >SSf #^M?8 - 1 2 9 5 
9^&» (#S¥6 - 1 1 4 4 5 6^) KEg^T 1 h 7 
7 'J -JUt >KS#fc £ fcjf * L V>. 

[0 0 5 4] f8ftltiS^&A«i&e£*fcfc*>0Tfc 
oTt>±<. JI<D<J:5ftS£teMJX (8- + /'J/7 

[0 0 5 5] «3t»tt. MCJSIJT. 

*>iao*-;taEA(ftattfl:^»t^ft<tt>iao* 40 

It. 0. 0 1~2 0M%. SSfCteO. 1~15M 
[0 0 5 6] fi^lTtt, +t'J7©*7tf>i/giA 
9AU ifiOWtO+ir^ttAttfiilOtX OfcSfc 
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[0057] a^Jiicffl«r»5n**--;paAiftatt'fl:^ 
«*j:tf*FaAii;attfl:atttt, #*. «eo*-jt 

[0 0 5 8] *fttA»att«>fl:afc&i,Ttt. 

fcEft^tfS&JRittt, ftKMJX (8-*/'J/5 
h) 7;P5X->A (A 1 q3 ) SfflU* L 
V». ±E©7xx;t7>h5-fe>BI»#. rh7 

7y-;ux*->iMMi:*jBv»*©<M8 t *u». 

[0 0 5 9] *-;uaAK2HS©fl:£tti LTtt. 3ftfr> 
flt**»-3fc7 3 MAf£J:E®*-Miatt 
**T&<5 HJ7xx;p-77S>8SS#\ SSictix^u 
;U7S>tPJ#. »*£lt£lt**:373 

[0060] zom-snmsttit, ^n-fno+tUT 
Atesitt {t^ti mt^/m? a amsuhb s- #r * ft 

^*©«*It*«. 1/99-99/1. SStjfSK 
ttl0/90~90/10> #CjfiL<tt2 0/8 0 

-80/2 ogatfc-s.t'Sic'rsctawiLv*. 

[0 0 6 1] jg£B©ff£tt, 

<, Se.lCtt5~6 Onm. #fCte5~5 Onmif -5il<*: 
[0 0 6 2] ffl£J<&»(ft3tfft£l,Ttt, 

T*oTt>J:«r». SHtJitt. -ftWfctt. #fllS^«K 

[0 0 6 3] xfflmoftftttttic-iuestt&friat. 1 

O-'PaWToXSSiL. «»jgS«0. 01-lnm/ 
sec IflfttSCtjJtffiL^, K^+Tig^L 

[0 0 6 4] wn6ft)i©»lsKCJ|$3l|*ffi*ffli»«JB 
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[0 0 6 5] *^©tiELtfH 583tJitsJ?-^ 

ttAsatoraic^-^aAttjSiw.hUT. #«©*- 
[0066] nmo*-)mAmmmiz\t. mtlu. » 

IgBg 63-295695 2-19169 
4#&«, »H¥3 - 7 9 2*4>«, »W5-234 
6 8 1 ^&$8, #Bf?¥ 5-239455 ftH¥ 
5 -2 9 9 1 7 4*&«. 1 2 6 2 2 5^ii 10 

»H¥7- 1 2 6 2 2 6^«. #P8¥8-1 0 0 
1 7 2 EP0650955A1 #fcB«3lvr 

h 7 7 <J > V -> >ft£#l (HUTU -)WJ7 5 > 
SViLh'J7x^->75>:TPD) . ??#S$!3&7 

= x t h*7 > />g|«*. **;t»y-iHMi#, mj 7 
v-)vmmw, •fs^y*-;nt*#. 75ys^*T-5 

tts©ft£ftti, no*s«nTt.. 2aeu:*#» 
[0 0 6 7] *-«©*-^aA^s. m^a 

To«»ftj«d»i»6n*. ti«Hi«to. 2yB zm 
< Lfcw*itfft5&<&o. *f, *-;u©aA$^*> 

[0 0 6 8] X£**0*ffl2tt£ilX3nttV>#. 1 30 
0- , Pa£TF©*a»*£U ^»a««0. 0 1~lnm/ 

sec mmtr^ctam^v^. jc^t-s^l 
*-rn«. aji©ffffiK*tt#tf*«*-r-5::iSBtf* 

[0 0 6 9] insft«o»j«s:jlS*»ft*ffiv»4« 

*C*il»T. lllC«iSc©ft£fe£l^ ft 

Aft£&#- f zmmizugmw vrxmrntz 40 

.[0 0 7 0] ^SliOtlELJfcftt. ±B563tBi. 
*-;U&A«&i:©P.fl(C. ^-;PttA^iiS«<i:LTii5}g 
«©(*«*--«'ttAliaMi**LT , 6)J:V>. 
[0071] coi^ic. *-;u©»S3i/ix£;frL. « 

T£7n »/ *TS4*ffitt©JS«#-JU&AIII2ISft« 

3tst*-;paA«stoMCE«r4ctT. fgftJi 

[0 0 7 2] it, ff*L<ttK«tt©*«*-.>M£A 50 
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JB*fcK**JBO*{fc«€«^. Cft£tt?PHR4. 5 
eV£*±. Jf*L<»4. 5~6eV(7)£JI^. *£S£<fc 

is/3itz\tz.tiz><nmm, mem* aft*, y-rft 

tlCfcO, #-^aAJi*»S»>fcJMJ©*r* 

£&**T*. «*£JiT©*-*d:*Fi©?flB#£3Ws 
J:<frfc-ar*Ct*«T**. «S«*m©*rr*.* 
'J y hi, **tt»0*T*;UJy h ofctf 

TflE*©>©J:9'b**a*ft<. V-Z+jT-trXtfy 

T*ttfc<. *«TA^L*T< 

[0 0 7 3] »SSt©»l«*-^aAljJ2IS«, ^©*g 
L < « 1 ~ 1 X 1 0 " Q • cm. #iC 1X10 
! ~ 1 X 1 0' Q • c«T*5. BS&irEO&fl^-^&Afil 
£B©»Si*£J:E«HfcT-5;:<!:KJ:0. BUff^ 
□ v 9 U It $ * AJft* * HSKW ici*]± 

S-fr*^4:*»T#*. aS^tOSffll^-^ffiAMISIJl© 

-5. C©H£. ->-HftS[tt4ji : FjSfe«EftJ:r}»^-r* 

[0 0 7 4] £*«■©#»«. Ml3>. y^T^^i* 
©*ft*T*D. ilfSKtt (S i.-.Ge.) O, fc& 
V>T 

0£x£l. 

1. 7^y^2. 2. *f*Kttl. 7iySl. 99 
MStt©£«#--;M*A*2IJl©±J5£$Hi, St 
ft^'f*T ! bi?fty;i/V-'i7ATt)J;<. ^nt,©g^ 

[0 0 7 5] KHttt©«Hi*-^ttA*(iaiJ|tt. $b(C 
±J*»ftJPA. tt»MR4. 5eV«±O^J|| (^^®$ 

©*ft«. Kfttt. aft*.'y-fft**jj:i«aift 

«*^tt4i:f:)WfSl/l». tt*BCS4. 5eVJ^±. 
»*U<tt4. 5~6eV©*JRfi. ff^L<(iAu. C 
u. Fe, Ni. Ru. Sn, Cr. Ir. Nb, P 
t, W, Mo, Ta, Pd*5icJCCo©l^-rn^ 1 

mmvwTztttz. ^ns©^fttt. $?ft 
«. fr-fft*. 8Dft«n?»oTfcJ:^. :nbMSL 
Tfflt>*«^©fi^Jt»4«*T**. ^ne©^ir«ii 

« 1 Sb<{i0. 2~4 0 mol%. «k0if* L<ti 1 ~2 
0 mol%T&-5. ■£-%mifiZLtl&*)'>t3.^t-fc-)\,&h 



( 

IS 

BBtfBTU **m&z.n%m*.*tW7ay>rm 
BjW8TLT<*. ^BSUiSBJBTSBfc. dtto^ 
*Btt±B0«BW*££a f »F*U». 
[0076] ±is^s^fc«^s (¥6B€*tr) ok 
NAM. SfcB. *--ffls**J:lflBfl:Btt. ft 

$HMiff©ttBilxTtt. BB. 1 ~ 5nmggT^-5. 
£©B*T**$Hfc»?W±i0HT»»«©±B»* 

[0077] fttttt®BB*-ji'&AB£B£i2. tt 

r, Kr, XeBtSttSatXen^tfbTWtfeJ: 

[0 0 7 8] X&tt®BB*-»&AB£S£tt 
©WBil/TCOi'JfcBBTXtttf. i^-T^<T 

[0 0 7 9] BBftOBBft-.n'&Aft&Btt. B*. 

#bb#bt**. 

[0 0 8 0] BStt®BB*-;i'&AB£B®BB£l< 
Ttt, Jff*L<tt0. 2-1 OOmu J:0ff3Elx<tt 
0. 2-3 Onm. #»C0. 2 ~ 1 OnnBBiWf $ LV». 
BJttttOBBaH-^tt ABSiB** £ n«fc 9 8< T & JP < 
Tt>. *-;UBBBibTOBBt+»»CB»T*ft< 

[0 0 8 1] ±E©»»tt©BB*-»SAB2IB©B 
ig^ffiiLTtt. A/t??B. B»i£fci*®£B®«!>« 
W*fcttft#Wft»B»i«*ttttf3J«#ASn*«». X 
*y U». ft*»Tt>. ±E±B#i£B3:fc 

ttBBBfcttBO^-y? h**JBfcA/ty*T*£5E 

•?n®^-y-y MC»B*A/ty^BtB^*Clt*tT 
**. ljcA/ty^iT-BB^lCtt. ±B»0^ 

-y-y h±K±EBB*fcttBBBfl:BB®*M-£EB 
U B#©BBItfcB3CBBT-5£iK:J:D. aj££ 
BBLTt>J:H. 

[0 0 8 2] BBJftoBftft-A'&AftBBBArty* 
f£T^fi£-f BB£ftBtt±EBB£BttB?& 
AB2IB®«Si^BT&.5. 

[0 0 8 3] *»B©#BELB*tt. BBftOBB* 
-)l8.\W£.m*M?Z>Z.t\Zi.i) . B&tt. B^ttrt* 
B±U B7®BBBft«Btl«. JtBMBBft 
#B$Jf?T-teft<. *BTA¥l/*Tfr»BB*tB*Bfr» 
Tt»*OT. BB**BBifc9. Sigux h£ffi»-r* 

XSBSioBBtt'bAJFCfc*. U-*B 
■5. 

[0 0 8 4] *£BO*BELB?fl. ±EBJfcB i* 
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Btt*-;PaEABBB**LTfeit>. CO*«8ijse»tt 
*-;W*AB2BM:, -> U a J:tf/*fctty;i,-7 - 

* a ®BfcB * i r . 

[0 0 8 5] *fSL<ti. J: 

Bff*L< FB*B!.lcJ:0B&n*±rt 
. »»¥BWt. (S i.-.Ge.) O f t«Ufct* 
O^x^l 

1. 7£y£l. 9 9 
10 T»*. 

[0086] naj^ic. mm&im&x-fr&Am&m 

0*B»T**Bfl:BS±EaBttHfr*^tK:J: 
0, *-^ffiABfia»6B*BB0WBB^J»»J:<* 
-;U£aAT*;ii*<T£*. Lfrfc. #BB*>6*- 
*aABfi^0B*©»B*»tt-r*;i£a«T*, »3t 
ItO*-;^tf i OffBfrtBBJ: < ff C i 

*fc. *-;UttABB*IttiLTV»Sfc 
». B/t-f TABaWtS&BJfcLfcH. BK. ft#g« 
B#Sfc£. X^BJWMttiBBSn-ST^XTV-flc 
20 BBWC*BT€f. BBB»©*r*/Uy hi. BB 
*f»Ott4/'J7 hiSBttfcofctfBELBFiT 
4Ci*i-C#-5. *»BO*BELB?H. ft*©WB 
*-;UttABBB*Br**FiW»©»**«B6n. 
Ufcfe, B&tt, »BttJWKV»0Tfl!*<B l b<0J:9<b* 
B**«<. l J-i'^-i'7#7H!)Stt>'MK $ 

ft. tt&®&mJznm®nT-\tit< . *bta^l*i- 

v»BB«B*BV»T^*OT. BfitfBB&feQ. SiS 

[0 0 8 7] BBO^XBSBTyli. ±f2a^$effli 
30 &oTHntt«fc<. 1. 7K±T*9T1. 9 9«TT 
y^^n«t0^:$<T ; b. y**£tU:D<h$<T 
fe*-.>M£AB*«*TU B**««TUT<*. 
#*L<tt. ff*L<ttl. 8 5K±T*-aTl. 98 
EITTXS. 

[0088] BBBBttft-Ji'&AB&Bii. m\LT< 
fej:^. ^nsoBjsfcjtfc^TxW:, o^x^it-£> 

-5. »*L<ttxtt0. 4 BIT. ±pff£L<(J 
0. 3WT. #»C0. 2KTT*4di*t*fi U». 
40 [0 0 8 9] X*Wi. xttjfSKIJO. 6K±. «t 
OiftL<«0. 7^±, BICO. 8«±TS>-3TfcJ: 

[0 0 9 0] iffiBBO^BBK. 7if7*-H^//«r 

$n4t)COT«7i<. Ctl^BBftBB^B&ti^^rr 

[0 0 9 1] B«*fiBtt*-;uaABMB(c«. ffi;:. 

TiW^iUT, X/^y^*fXlCBV»*Ne. A r . K 
r, XeB*»SKfi^tH 0at%WT. J:0tf£L 
50 <(40. 0 1 ~2wt%. 05-1. 5*1 V 
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E&JtttttSfT**. 

[00923 cnsojcUtt^^y^^tUTieffls 

ffiTU Bra©tt(i*«ff6tlftt>. 
[0 0 9 3] Xrty^tfXOftfffttt. fiScBH$©JE7J 

0, 1*ICj5£l|l$0EATft«>Sn*. XHyftiZaiS 10 

#Jf*L<. lPaJ&TF. WHO. l~lPa 

[0 0 9 4] ftfc. ftWHH£*-JI'&AliaMtefla> 
¥^filtUTCOioftiaj«T*n«. i$-Tft<T& 

[0095] KtifHre*--»£Ait&jitt. a*. * 

&H#a8T&5. 20 

to o 9 6] mmtm&*-)v&\mm.mommti,T 

tt, ftCIMIBttftt»tf», JIFSKttO. 0 5~10nm, 
«tO»*U<«0. l~5nm. 1 ~ 5nm. £SV>li 
0. 5~3ni8*T**. *-;U£AJlJ&»£tt«fc0*< 
Tt>J¥<T&. *-^ftA*+»fcJafTAft<ftoT< 

[0 0 9 7] ±E©*«iaWS*-;W£A«IS*©«ifi 

a«*ftttfl:*ttft»gi»rt*atfti!*»?riBT***«, 

X/t7?S*sffSL^ 30 

[0 0 9 8] *^©*«EL*^tt, mmo*-)i& 
Amskm&mttz>z£\zj:K), bums. mmn^± 
u a^oiJWMkSHns. tfcifewsiffift^si 

*RTttft<. *BTA*U*t%»MMm**V»T^ 
SOT. iftD. Ma3Xh*tt«T«;:£ 

ttStOSi^ttfeSfftCftS. £©fcs6. U-2«*0 

[0099] sac. ^©^raji^mao^ftSHiC 

H. #it«tt. S«©«A*H»<"fc»C, SftttttfiJI 
*BVvr. ltJh«*«*b«»r*. itlLtfXtt. A 
r. He. N, *©T«tt;!fX»jW* U». C 
©&lt#X ©*?>£*»*. 1 0 Oppm £HF. ±0»* 
Kill Oppm KT. ftltttlppm 6tTT**Ct*«ff 
no*mti:"FIHil»i:an!ji, a# 

0. lppm 

[0 10 0] »±SO*t»t IxTtt. $f£L<te¥«« 

T*t3t, #5**h£. «jig<f©awftv»t*a^w 

Ha**tfSttS*t. »fc*5X*»»SLV». C©J:5ft 50 



7., ^T^m.li^T,. 7))/$.;>r<1WSy7>, 

tt. :7*5*?y*«**JliV>*;:ifcT**. 
[0 10 1] ifjfc«tt. X^-+>"-£;BV>Ti*<*£SSSE 
U waoast:«»LT , b±^. *"*-■*-©##£ 
uxtt. tie-x. s>u*e-x. # 
5 x 7 r -i n-mim vt 6 n. # c # 9 x e- 

X^-H—li, a*. ««©J*ofctM*ttT* 
^©^#«#{CfS£Sft5t>©Tt;ift<. X*- 

u— t Lxammizzwots.^ fe©T*n«a* ©j£# 

T*-3T*>J:V». •?•©;*:#£ £LTte. ntftHOitS^ 
1~2 Own . «fc9$?SL<ttl~l 0»l, #(C2~ 
8/iin C©<fc-5ftS&©t>©te. feSlO 

Ojti «TS«T**;1£jW?*L<. ^©TKli#lC 

a«sn*t>oT»ftn*». a*B«irae*«u:Ta 

[0 10 2] ft*. »jh«fcEI«*»j*Lfc«£l;:tt, 
XI— U— tt&fljLTfc, «8Uft<TfeJ:V». <£fflT 
««£©»* U>**SfcLTtt. HEIGHT J:b)«f. 
#lC2~8Atm ©ttB*«#*bV». 

[0 10 3] ^*ttlfcfflg=»SiJ+ICfiA 

*fc*J***-*--!J--C!>£**tt. ff$L<«0. 0 1 
~3 0wt%. «fc9#£L<tt0. l~5wt%T£5. 
[0 10 4] SHHWiLTtt, 
T. ft*tt*«Affftt)OT*ntf»JClii*Stl«t>OT 

ttftv»*». *?*>Bfc*^:/©*n»«fl;Bx#*«> 

[0 10 5] *»BC4ilr>T. W$EL8tiIft;£Jg6£T 
**«tUTtt. #iSMfctxlM7X. 5«ft ■ 
t', ^aSffifct^tf. Si, GaAs, ZnSe. Z 
nS, GaP. I nPftftffttfSft. ^feCtlb©^ 

rtUfc3l* , bffl^*Ct*«T#*. S^^B*«iLT 
11 Mo. Al, Pt, I r. Au, Pdft£*£ffl<r>-5 
Ct*iT#. *F*U<tt^f7X*«*«fflV»6tl*. SIS 
tt. 3t«0mL*tft*«^. ±IB*ffi<!:lWI«ft)tiSia 

[0 10 6] S^IC. ¥S±IC$Sttt-x 

^^-©x-cXyix-lcTSCct^T ? ^. 
[0 10 7] SKCfi^^^^-K^STtttttB^.tf; 

[0 10 8] fi7-r;^-giK«. iaf^7i <^ 
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[0 10 9] EL^<m*SHfe*ftl**JK»« 
±TS. 

[0 110] *fc. »§€#£JIffi|©«fc5fc3fc^i5BI£ffl 
[0 111] «*«H7^;^-JKtt. EL87t©ft£ 10 

[0 112] BJWmtt. 

0, □-i'S ■ ^'J I/>«ftt* • ->7Z> 

£ffc£#l • 7^D->7r>^f (#7yfnis7=. 

1-79134 S WMte* • M&WMb*X 20 

[0 113] ;W >y-tt. a*«Ctt3t*ffll3ttU«:t> 
J:5ft*f»*a^«A<. 7*MJ77*77^--EPB<J 

$tisi§£. *-^&a«« (i to. izo) ©fsm 

[0 114] XMtma. ft3tt»ft©3t*«3jtJEO* 

#»©&V»*£ttfl|^fc<Tt>A 30 

[0115] EL«^tt. a*, mvam® 

eSjirTfcCtfcTt*. WiJOmJEtt. Sff. 2~3 0 

v egtsn-s. 

[0 116] **9!©#*EL»^tt. WtttHlK* 

-r«t7ic isi/*-*aAti2/*-AaA»» 

1 3 /56#E 4 /fflUHMHt? 5 /#&©«? 
a AS 6 /%=? & A«ffi 7 t tfH&ft j| $ ftfc«J« £ L 40 
T*>&\\ *&. ±C©«JMIfca!K:l,fc, 

aufci&tUTfcj:^. cneit t^t' 

[0 117] ±e»«H©*^tt. J»JP*(6]IC#© 

[0 118] *5Wl©*«ELJimi. f^7*K t 
LT©j£ffl©ffc. ^tf^^Ott*tbL/«*ii*<SlC 50 
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[0 119] 

[Xttfl] <HJfi^Jl>^7XS«<!:UT3-->^tt 
&ft&%7 0 5 9«**ttt»ai*fflV»TXj'5^*» 

[0 12 0] C©S«±IC I TOBMfctt^-y? h£ffl 
^RF-?9~*ba>*rty9V>9miZJ:r), Kfcfig 
2 5 0"CT. MJ¥2 0 0nm©I TO^-^aAiglft 

[0 12 1] I TO«M«#t»rt$tt£££©SiBS 
UV/O, SttWOSCftnty-CBje 
UTx 1 X 1 O-'PaWT^TMffiUfe. 

[0 12 2] #V>T. BBftCkQ. MTDATAS1 
S&&0. lnm/secTl 0nm©iP$»Cl»LT*:-^ 
ttAB*»*U TPDS&fcggO. lm/secT2 

0 um<DB 3 K*» UT*-;matl Lfc. 

[0 1 2 3] «»*T. N, N, N* , N' -fh7^ 
(m-tf7x^;W -1. 1' -tf7i^-4, 4' 

--775> (TPD) t. HJ* 

7^5-«7A (A 1 q3 ) t. fr7V>£** £#<DM 

BBBO. 2nm/sectLT4 Onm©ff$lC^»L. 

BtLfc. TPD : A 1 q' =1:1 (Mtt) . £© 

[0 12 4] «E4«?tti, X/1y*BB 

CPU B8£UT*fl:*M3>*>7A (SrO) . K 
<t ] JT<7& (L i i O) , Sft~>'Jn> (SiO, ) 
Sr. ±l£ft\ZttV*tl?ft. 
SrO: 80 mol% 
L i i O : 10 aol% 
SiO, : 1 0 ao\% 

tfs.^^\zm^Ltz9-fy bzm\ mmn^&K 

friUT. S«SS2 5t:. X/'W^tfXAr. 
-hlnm/min . ®ftE.t>0. 5 Pa. &A$7J 5 W/cm 
' tbfc. C©£#. D»l:X/Vy^^X*Ar : 10 

*0. 4ni©MB(C&KU i&ttTAr/O, : 1/1 
tl/TIO 0SCCMftil&L&*i5aittS?aA«SiSl$ 
0. 4nm©^WlCfig|gLfe. 

[0125] setc. is^otit. ^»gaic^ 

L. + 7;P5^-7A (A 1 q 

3) £. ^#©^jgftO. 2nm/sec<i:UT3 0nm©H 

[0 12 6] ^>T. SES«7fcSJ. AIL i (L 

1 : 7at%) £ 1 na©JP3l;:X*U ttttTA 1 $2 0 

t. g^»C^7XltjtLT*«IELIg^$^t. 
[0 12 7] #&nfc#*EL*^*a««t»T. 1 0mA 
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/cm' <DJtnffi%m-cmW}L?i£Z*>, M?g(i9 5 
Ocd/m' . &»mflT6. 9V T&ofc. 
[0 12 8] <36M«!2>*ifi«l CfiHT. ftflllfilft 

tttt^nsi©*^. jfttjw*. -E-n^-'n. SrO* 

<E>MgO. CaO. ifcttCnSWg^-gEftftHC. Li 
i0^6K.O. Rb,0, K.O. Na.O. Cs.O. g 
fcttcn50fi^»fl:*tc. S iO, *6GeO, . S 
fcfiSiO, iGeO, Ofi^*{k«C«A&t^5S 

am&tMbwi&nfc. mmAtm*. a 

li'^Ag, In, Ti, Cu, Au, Mo, W, P 10 

t, Pd, Ni. £.fz\tz.n*>e>£&ti<Thm&-c$> 

oft. 

co 1 2 9] <nmM3>nmmi\z&^T. 

3 Osccm. O, : 5sccmT, ^ffl (2 513) T. fiKKU 
— Mnn/Bin . Wift&.f]0. 2~2Pa. &Afj2/5 0 
OWtLfc. £££#©*«*- W£A«&£!J1© 20 

fif&te. S i 0,.,lCAu*4 mol^^Tf £t>©T& 
oft. 

[0130] zomtnmmi tmmzvTumELm 

»6nfc#«EL*^*j|ll«ltH||K:L 

[0 13 1] <J|IS«4>*lfi«3K:*^T. ESJftri© 

yh*E«U K«#i©at«*-^£AttiaiJl£2 On 30 
©MJPKl&lgLfc. ^©^©T./'W^tfXtiA r : 3 
Osccm. O, : 5 seem"?. (2 5*0 T. f&mu- 

Mmo/min. EMfrE^O. 2 ~ 2Pa. &A«# 5 0 0 

eO,ICAu£2 mol SS^f 3 &©-?&:? £. 

[0132] *ro>mtnmm3 tmmizLTGmELm 

»6nfc*«EL*^t*««li:W*CL 

fc. 

[0 13 3] <HJg^J5>lli(2^J3. 4C*V>T. Mt& 40 

©±fi£#©&f££S IO,.,. Si 0,.,i. Ge 
O,.,,, S i..»Ge,.,O,.,,tUfc<att||i609i ifa 
ttKL-T#aEL*-?*fl5SU 5Btl**£»ttL-fc£ 
C 5 SI£PI*0llJIIAtft S tlfz. 
[0 13 4] <HJfi«6>HJ(S«3~5tC*lriT. A& 
iri©*ltl*-JUaASi;i§JI©&«£. Au*5Cu, F 
e. Ni. Ru. Sn, Cr, Ir, Nb, Pt. W, 
Mo, Ta, PdfcitfCoODHftiauSJJU:, St 50 
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[0135] <*««7>mfi«ifc*nT. 

KS i O, SJBK ««Hfe»tt *- £ 2 tin 

LO, S5XfiALTJ|l>ft. S«fig2 5t:. jsfiKU 
— hlnm/min . ftf^JE^O. 5Pa. &A^#5W/cid 

1 tufc. j£HU£*-;paA^i£a©ififiete. sio 

i. i T&oft. 
[0 13 6] *©«»4**«lira*CUT#*EL* 

»6nfc**EL3l^*|«t«l tn*lCL 

[0 13 7] <*H«8>**«7JC*V>T. fttftfftft 

tt*-;uaA^2iSi&fi£iigr^i^(c. *?-?y hom^s. 

£S iO, <tb. XAty^tfXOO, tftft£^;LTAr 
£*rr*fi£tt;£5X£U *C58j4SSiO,.i tL 

-y-^Cffl^SiO, tt, XA-y^^fXWO, tfi 
«*je*TA r fc»T*S£Jt* 3 OXtU *-©S&fi£ 
ftS i 0,.„4LfcttttJWm iB«£LT*t*EL 
m?S:f^SU. ^-y>^0ffl^GeO, fcU X/t 
•y^^7.©O t «ES££;tTA r Icttf 5iI£Jt£ 3 0 
X£U *©li**GeO,.,,iLfctttt*ltfl«|l tn 
«l:LTf«EL$f$fPffll„ ^-y-y h©&fi££S 

ii. .Ge,.,0, iU XAyf%X<DO, SfJ»££;L 
T A r K*f-r*ffi£Jt£ lOXiU -?-0«i.fig«- S i 

. . 5 g e , . , o, . , , t Lrzm\tmmm 1 1 mmtz lt&® 

[0 13 8] *©&£. UTn<0t«EL3rffe*««| 

[0 13 9] 1 £*N»T. ITO*- 

;UttA««*»riEUfc«. 9. MTDATA 

*^»3S0. lnm/secTl 0ni©jS$(C^UT* 
U TPD£j£»jgg0. lnm/sec 

7M 7*3=? a (aiq3> ts. mmmmo. 2 

nm/seci: LT4 0M©jPSIC3R»U. *T«©«^ttA(i 
it^S^BgLfc. *0«ltt3aS«l.tn*KUT**E 

5. lOmA/cm' ©^mffiSST*B»Lt«Jffi»gli 7 
5 Ocd/m' -C$>~>tz. 
[0 14 0] 

[5!HJ©^m] K±©J:^»c*%B^(c:±n«. #««<sf 
'J y hSflHtfcS. S5^^. g# 

[0®©fB*^UiW] 

[01] *55^©#«EL*^©«*«fiK*^1-«EBS»f 
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S0T&5. 5 
[0 2] t^®*11£LS?0ttfttt«wL,fcft|ft*riii 6 

7 

[0 3] t£*0*ttEL»-70fi®«lJsKM$^b^lEK 1 1 
»rSB0T*S. 1 2 

IflF^OKW 1 3 

1 1 4 

2 *-;U£Amffi 1 5 

3 1 6 

4 fgftjf 10 
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